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f&3B#«»lc «fe »J MS ft ffffEfl 2 »«tt<Z>«*ft Sr^«tffi«i-*^tS:»« 

£^*> 
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3 ] fufBft 77>f /^^S& J: t>*tfff3^li«#l©^^(Z)^^ 
BafaH2M^*<D#^{C^VNT, 0J;^t< 7 5 0 0/B 2 (ps 
/nm) £{TT?l)5Ii:5:Mi:t5iMl * fett 2 {CfeigOft^^-r A 

o 

5 ft 1 SB«O^^^^^A„ 

Cl»^^7] |&IB3t7T>r rt&mmtfilA&l. 35^m~l. S^mtC^ 
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[0 0 0 1] 
[0 0 0 2] 

t*^fJ#l (WDM: Wavelength Division Multiplexing) ftfcj£>>*-rA 

izmM&mmzmmzm&m-tzzttfT'gZo ate. ^M^-r^i*, 

[0 0 0 3] 

MiH #fl¥l 1 -2 0 4 8 6 6^*KlKI^S*lfe3tteaS2/X'r-AMt, # 
[0 0 0 4] 

~$CHik 1 r D. A. Atlas, "Chromatic dispersion limitations due to semicond 
uctor laser chirping in conventional and dispersion-shifted single-mode 
fiber systems", Optics Letters, Vol.13, No. 11, pp. 1035-1037 (1988)j iZit 

* m^ytrnt-LT Wimmm^mfa v - *?%m & m v * r~m& ic 33 w s ^^is^^fc 

OOp s/nrn 1 ?**;, tfy hl/-h#l OGb/st^ 
Sfc£Ktt#ttW:fctf 8 0 p s /nmT*&5g#gB«£*lTV^o 
[0 0 0 5] 

iSCfijfi 2 TM. Kakui, et al., "2.4Gbit/s repeater less transmission over 30 
6km non-dispersion-shifted fibre using directly modulated DFB-LD and dis 
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persion-compensating fibre", Electronics Letters, Vol.31, No.l, pp. 51-52 

(1995) j Kffltfsftfeftfcais/^Aw:, m^ytm£LTW.mmm¥Mft\s- 

[0 0 0 6] 

l£CiK3 Tm. Tanaka, et al., "Water-peak-suppressed non-zero dispersion 
shifted fiber for full spectrum coarse WDM transmission in metro network 
s", OFC2002, WA2j KgH«3 ftfcftte&^-r Att, tfil. 3 

-K#2. 5Gb/st'355i:^(C, MWlOOOps/nmllT' 
[0 0 0 7] 

il^5T% #»*<Z>##^©St«ra|ill^it|S!e«rjKV^C-WDM (Coarse WDM 
) ft&&*tftii$ytiG&S'X7J* («A«#RI2 000-15670 2#<k#£ 

[0 0 0 8] 

■ -«lC3fc 7 r >f £ b T M v> *i£ 3fc 7 7 4 A tt##3fci8E«lc £ 

[0 0 0 9] 
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[0 0 10] 

x. (i) %7yj Atemmv&tp&fcit&miznvbti. #jft*©flr*3fe&, % 
izw&^zftm^t, (2) frmmiczyftwzftfrmzm&mvm^ybitftmim 

X. l^M/-h&B (Gb/s) £ Dfcil£lC, (ps/ 
nm) J:^|< 7 5 0 O/B' 2 (ps/nin)e<m'J, (bl) 
T'©^2^^cf : '©#^©^^^©m^^ 3t7T>f AeJS»T©*lift*« 

, (b2) ^2^^tft©#^#^©^M^^/jN^#^y-5b'5, ytyrJAmm 

^x<Dmim^m^<Dm^yt<DM^^v-^'')^^z.ii^mwit-t^ a 

[0 0 11] 

45. *fc> -^CD^2?te^cO^#3 l fc^*fLT<D^^fcli^$:l9:^tl^J:Vx 
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[0 0 12] 

izffiz yt&m i/7.7-b. ' %7rj Atem&ts * 

^ 2 V*T, 0±^§< 7 5 0 0/B 2 (p 

a/nm) JKTT**<0 i©»-&tCl±, Kl2«««K:fert*^tS: 

[0 0 13] 
[0 0 14] 

*»W»C«*^33l2/^^Att, 3fe 7 7 >f 1. 3/*m«f 
[0 0 15] 

^ISEKftSfte&S'^AfcJU 3fe77>f Ae&l&©iftAl. 3 8 mJCfe.lt 
•BfiSISl^ffllE* 1 . 3 1 /EtmlCfe^*^fR^J:y/hSV>©^5a-e*>S 0 r 
<Z)»#IC^ jftfil. 3 8 Amtf^©tlkR©fe#3fc&J8v*«£fc#7?£, 

[0 0 16] 

#2§l£fC^£^i£t/X^A«, 7 4 . 35/im~l. 

5 /imtC^«tmSS:*t-«©*««FaT?*So 

[0 0 17] 
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[0018] 

*mwizm2>yb&misxT<uiz. mM%^^mm&^i. 2#m~i. 3 A 

, r ^ ®^ t § 3 i: ^ 1 1 § . 

[0019] 

E \z m z ftfcm x ^ a wu #ifc*f ft #§ t u t © ^«»«3t y r >f a ic 33 

[0 0 2 0] 
[0 0 2 1 ] 

en 1 mmmm) 

S^^fAllt (N£2JgU:©«E») ©stM^l l x ~l l. r ^««12 

, Nl©gi»2 1 r 2 1 N , #«»2 2, Mi«f2 3, M^2 4 p # 

[0 0 2 2] 

l n (nttlJK±NJKT©ft*©»«) tt, ll[»*WS*lfea«X n 
©flr^&ffiA-rs^frl/— !f3t«fe*tJ. «1 2 1*, #i£f§2§l l n «fc 
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J*, JfcRl. -3 /emSft^&aSl. 6 1 A»mS«*T?<Z>flr^»*#«JC#* 
[0 0 2 3] 

^77>fA^SS3 0l±, 2 J: >J fflASft 1 p 1 „'o^3t 

^ftJltli&ft***©^*-^- K3t77>f;^e)«l5ffl^lTfe'J, « 
V*tt, 3 5/*m~l. 5 ^mlC^fc^Sr^^S^^iS:^^ h3fc7 

r^fr&fcSOfcflFanf&S. 3t7 7>f^»3 0tt, iSl. 3 8 

jtimCfctt£te:&i»3c#?&*l. 3 1 /tmtcfewsejaig^J:»;/hsv^©««»a 

[0 0 2 4] 

^2 2 11 )t77-f AfeM3 0<D&miznV*>n. 3t77>fAfiM3 
0 1CJ: y^3jftfc#«** 1 ~A M ©#33ft£Aj&U itie> 1 tft^Aj 
£&2ift:B«A 2 fclC#ilirr5. ^lSMA 1 tt3fc7 7>TAeM3 OOD^fC 

*y*2«««A 2 ©:##ft«««c&5. 

[0 0 2 5] 

2 3{*, MSS2 2 1CJ; y^$*lTaj7J3nfeH2M^A 2 lC 
*tnStt*i,, +1 ~l H (Mtt2J6*±(N- 1)JKT©»») ©fe##&A:£UT 

zniDam^ytizttLxftmffimLrmtiirz. 2 3 1*, ^2 

at a 2 fc & v * t % -y 7 >r a^s& 3 0 © t itmn^vmMftm & m 

liHC«> M7 7>fA'i:oiimt$)'J, jA^T^fflBT 
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I©%fflT'l)oT%J:<, 3 (Delete, /J^baJtgT'&y, /a^T'^M *Tt£ 
[0 0 2 6] 

2 4 x li, 2 2 IC £ U $ ft T ffi # $ ft fctl i A j IC ^ * . 

M3§2 4 2 «. Mi«#2 3Ciy^«»f atlTffi*S*lfe*2«A*A 2 K: 
^*tl6a*^ +1 ~X H ©ilfJtS:A*lT, £ft LTffiA-T 
£o &^M#§2 1 n te, ^»»24 1 *fea:^«*24 2 J:»JfllAS*lfca»l n © 

[0 0 2 7] 

X x ~ A N <Z>f§###3fc ^ T-f^JH^ 3 O'ViztfflSftS. J67 7>f^ 
M#§2 2KlJ:y*l«**A 1 i:l|l2!ft*«A 2 i:lCfi-aS*l*. #?M§2 2{CJ: 

y^asnrm^stifea^tfcojie^ffi^s^mia^AjKi^iti&a 

filp^ M ©f§#ft&> #M 2 4 X JC «fc y a^tC^S *IT, 2 1 x ~ 

2 1„(CJ:»JgfStlS. #M#£2 2 IC «fc y4>aS*lTffi*Stlfea«^ 

«<B*fi*MB#:*:£ 2 a 2 ic^* n«a« x M+1 ~ x n <z>m^mt. &m 
mmm2 3 tc j: y^«[»«anfe«»c, MS12 4 2 ic«fc ya^tc^astix 
, S##2 i M+1 ~2 l^cjtyjgflians- 
Lo 0 2 8] 

^T*&S^2a^A 2 cf»©#^f^tCfeV>T> fc>hf-b£B (Gb/s) 
£Lfc£:#fC, *©a^#fHttt0 «fc y*£< 7500/B 2 (ps/nm)J^ 

K7T-(rttem&3 0T?®«l«**A 1 (t»©«^©**«^J:y/ha< 

IgJtSft*,, *v*tt, ^2M^A 2 ^©#m^3 , fc©^#§(Z>ft/h^MAy-^ 

9 OT20 03-3030 143 
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, A<SjS»3 OT*(DHlM^A 1 cf»(DM^3 , 6^a:/hA°»7-i:U/jN$< 

m.%t*frZ> a gfc, )l7r>f^M3 0££tf#fC*im#2 3©^*©«*^ 
»2«ft«A 2 (t»©#«*JCfeV^T, 0J:^t< 7 5 0 0/B 2 (ps/ 
nm) JKTT?»*©^a|-e*)So r7 5 0 0/B 2 j l££/;*^Atf)#ffc 

W73 &^t* 0 

[0 0 2 9] 

[0 0 3 0] 

»*ft#ttfejRU -rh (b) 3aflt»^e>s«»^Ms*-e©«*©a*« 

**&fc£%©£U Mil. 5 5#mlC£V%T, 00 p s/nm 

/kmt^tj, ^n-^Ops/nmVkmTfft'J, M3c# 0 . 5dB 
/kmtftofe. 1 2, ^«»2 4 1 feJ:^«»2 4 2 -t*l-?*l©#AtR 

3 d Btfeo 2 2 C7)£ftA*ft3ctt 1 dBilbfe, ifcS 1 . 31/jm 

~ 1 . 6U mtf)«gHtf) 1 6 ?&<Z>fg#}fc (ffihgRflft 2 0 n m) Z> 
L/, tf>yM/-hS2. 5Gb/sfcbt £<Z>»£\ S/^-rAC^fttW^tt 1 
2 0 0 p s / nrntS^, 
[0 0 3 1 ] 
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1. 4 8*m~l. 61>m) JC*'**lS*«*©«*>i&H:, £»»«#23tC 
IHm (a) „ #Stff«#2 3t^SMi^77>fW$H « 

[0 0 3 2] 

Mti^2 3(D«^ti3 d Btftofe. aUiMtfA^tStt******* 
Wim. 3UmlCfeW§3 2dBtfe»J, i2?^A 2 C33(^^©^ 
&2 9 d B~3 0 d Bt^of: (HH (b) ) . fcfc, H 2 ^^AglCfcttS 

[0 0 3 3] 

3t77>f;^«K3 0 0 km©#*iMRS/7 h^77^f;^^^§t) 

<D£L£ 0 i©*^«S/7b)fc77'f/<|i, 1. 4 

, t^l. 5 5 timlZ&VZm&tfO. 2dB/kmTftofe. Mi«»2 3 
tt, #ffc«flBfc7 7>f^e>fcSfc<0fcU JftSl. 5 5 jt*mK:J3V*T, 
|^-8 0ps/nm/kmtfe»J, ftWtXU-zftf- 0 . lps/nm 2 /k 

«-«»2 4 2 *tl*n©#AtR^3 d BTffeofe. ^M22©jfAl^»l 
dBtbfe. tttftl. 3Um~l. 6 1 AmCD^HcO 1 6^(D-fS#^ (ifcRfa 
Pg20nm) 5:^tSI^i:L, tf y hi/- h £ 1 0 G b / s £ L fc. ZL(Dm 
J/^fA©MW*tt7 5 p s/nmTf*S. 
[0 0 3 4] 

7>f AfiaSftS 0©Jft*^*©i»»ia««^3»V^2«*«A 2 (!R*1. 5 /im 
~1. 6 1/tm) fc-a**l*#»*0#-»3fett, ^ftttftflf2 3CJ:^ff[lft 

stir, rn^J:y^#©*fli««^ffc^«WAJKTi:«sofc. #ffcSffltsg2 
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1. 3 1i!im(C«W527dBT^y, H 2 M^A 2 (Cfe^.g>^©^^« 2 
6 d BJ^TT&ofc. teSt^;^^ Id BJ^TT^ofc 

[0 0 3 5] 
(H2Hd&7£«0 

7£IC, *|§0J^C^^3 I 6e^i^/X^A(Z)^2^^ffi^CoV^T^0^•r^ o 04 

m^^hs2\t, mimMmmiz&2>ytfcm.isxT2±i<DWf& (mi) \ztu-tx 

[0 0 3 6] 

M^^4 2&, ft 7 y -f 3 0&C^Tfg#ft&^V>igi|igir.5^tf> 

77^A«3 OlC^-TSil^fejC, ft7 7>fAfcj2|ji&3 0 JC£ yfi^sn 

2tim~l. 3 vm(DMMybZ^ti(Z>tfftmV2b*). Z.<Dm&lZte. M 
3 u, m~ 1 . 4 /inKD^-^^^^V^JfipI-r-SZl^^-e^^,, £ 3© 

i:^, ye-7T-4rtfcm®3 o&, 3 8 ^mtcfe^s^^^^i. 

3 1 /t ni (C i5 ^ 'fK3ciiil>^c U /J^ c5 V ^ © ^ $P5§ fe5o 
[0 0 3 7] 

3<Z)3 I 6^3t^^^A2liJ^T©J:e){Ci*^-r-S 0 M&£S3«4 2 J; y ffiAStlfc 

3 0>\j9|ffl3;n£. )fe77-f^K3 0JCJ: Ufc^StlSRIKlte-Sft 1*9*7 > 
JflSSti*. fit, ^7 7>f^33l»3 0JC«fc»;^Sti3fc*^9 4 1 SriSIT 
^«»2 2{Ciff^L7 u c#^^ 1 -X N (Z)^3 , 6«, #Jft«2 2 JC ,fc »J # 1 
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«»2 4 1 i:j:yaft«(C^aht, ^M#I2 1^2 l„tcj;»JSf53*lSo 

. A 2 iC** *l*«:R * M+1 ~ A. N ©f§#ft&, #«C*f fiH 2 3 {C «fc »J £ft*MI 
StlfclfctC, ^»»2 4 2 lCJ:»;«*#JC^»a*lT, gf«2 1 M+1 ~ 2 1 N tC 

[0 0 3 8] 

itf>££, 3l77>f^M3 0feJ:tf^ft»«»2 3©^<0«*^«««* 
^:T*feS||2M^A 2 tfi©#^^lCfeV%T, bfyhU-h&B (Gb/s) 
£L£i:£{C, *<BiRS#«teW:0 J: »J*£< 7 5 0 0/B 2 (p s/nm) & 

3t'7r^f«»3 o-e©^iM«A 1 *©M#3 I 6©*^:tS^J:U/h$< 

#VM*, ^2^^cA 2 ^©^#^©^#|(D*/jN^MA 0 y-^ 
, 3t7 7^A£M3 OT0^ l|ftS«A 1 *©^^<Z)ft/J^C7- <fc »J/Jn3 < 
12^ 3 4x3 „ $.t=.. %-7 7>< Afcxk&Z 0 feJ:0f^fS:»fl|»2 3 
ffetf, fM«^A 2 *©#$;gHc£>^T, 0j:^§< 7 5 0 0/B 2 (ps/ 
nm) JKTT?*>«CD3^#3aT?fe<5. 
[0 0 3 9] 

£ cfc *S3:#<f£ &±&<D «fc e> & % © 7? & -5 r £ iz J: y , S/ 

JSt^«A 2 ©#^tC*fUT(7)*^tS:ffifl|»2 3 SrfRWtitfJlV^CD-T?, 
[0 0 4 0] 

^flUSfltCtt* ^77>f;^M3 0 3 8/tm#iSfflOHilCg5 

m^tf- 7 Y%-774 Atft*. iftfil. 3 1^m~ 
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1. 6 1 nmommo) 1 6t©ff)t (MSKPi 2 0 n m) &teit£T -5 Z t £. L 

, try h i/- h£2. 5Gb/si:t5. £<z>*§-£, s/^fAoMBAttn 

0 0 p s /nm-e&£ 0 9 V>if(gfl§©®j@3t©iftStt 1 . 2 # m~ 1 . 3 ^ m 

. 2 3 /imt$>oTA 8, 7-^2 4 d Bmt^Wt ill. 3 3 ti mV<D&mm. 
m%2 0 km^±^<fSZ:i:^t*t5„ 
[0 0 4 1 ] 

£lS/X^A3te, NI (Ntt2JgiLt0>SaR) ©J£f§§§l 1^1 1„, 1 2 

, Nfl©Si«2 1 1 ~2 1 |[ , 4>?8t«2 2 1 , ^»2 2 2 , £flMfM 2 3 g , 
4HR*t«3&2 3g, M»24 r MH2 4 2 , 2 4 3, £ «fc OP, )t77^f 

[0 0 4 2] 
[0 0 4 3] 

^«2 2 1 AeSt§. Z.<Dfty7^ A&mmZ 0&, «J* J.. 

*VMi, 35#m~l. 5 /imK^fHS^**^ 7 h« 
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[0 0 4 4] 

&m&2 2 l te. yh7rJrttem&3 oolftaKitttf&tu )!77>f;^M 

1 i:H2^^A 2 i:Jc^t- S 0 SlM^A 1 li^7T-fAfeiHS&3 0©^ 
^S^^^^T'feU. ^2M^A 2 lirtl^©M^T^So 3fc77 

le fcy^2?^*i|icA 2 <Z)^^MS{R!l{Cfe^> 0 ^#|2 2 2 li, #M3!2 2 1 

{CJ: U^$tlTm^J$4xfe||2^igcA 2 {C^^tlS^A. M+1 ~A. N (Mte2 
£Lt(N- imTtf>3lifc) Oif^^AAbt, r*i£HJC2o©M:R^C#?& 

[0 0 4 5] 

2 3 2 te, 2 2 2 ic £ »; tiT m±s $ 2 ««« a 2 

<D^^><DmMX n+1 ~X L (Ltt(M+2)J6il±(N-l)J^T©fii») <Z>f5#ft £ A 

2 2 2 jc * y #m $ tix &±iznfcm2 w.&®a 2 <d e> *><d$l& x a, N 

[0 0 4 6] 

2 4 2 \t, &mmm 2 3 2 ic <t u $ *it $ *i 2 a 

M^2 4 3 ft ^*'»«»2 3glCj:»J^i*»«Snrm*S*lfefl52jR 
JUHc a 2 (d e> t>©^ 1 L+1 ~ A N ©^#^ & AiJ IT, i.tl 6>'S:ift*«Jc;^ift b 

#gf»2 1 n tt, ^« 2 4 r 2 4 3©^^ i 'J ffi^S tlfci 
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[0 0 4 7] 

3 0 (C J: »J £ *lT#i£S§ 2 2 x K:»3t L A x ~ A N ©^#^ tt, 

C^U^M^tlTm^^tlfe^^^^^^^VN^l^^cA^C^-^^ 

^^^-^©m^te, 2 4 ^ J: y**«c^8ant, ^m^2 

l x ~2 l„CJ:*J5e«a*l&. ^?ft*2 2 1 JCj:»J^»3*iTffl*S*lfe 

M*^©^ffl^^tVNm2M^A 2 C^^tl^^l M+1 ~X N ©##^« 
, ^«»2 2 2 K:J:y3EJC2o©tft*«K:^«a4x, MifSS2 3 2 , 2 3 3 (C 

3g2 1 M+1 ~2 1 N {C J: ygfStlS. 
[0 0 4 8] 

Zltf>£ir. )677>f^»3 0feJ:tf^«»«#2 3©±#0i8^|S[*<ft' 

*^*S«2ifcBHJ^2*® W ^* lc * 3v ' T * t?>yM/-h£B (Gb/s) 
tbfct^lC, -teOlftA^itiattO J: y*£< 7 5 0 0/B 2 (p s/nm) ^ 

T££;ft3 0 S/^^A±#T©^2?ft«JScA 2 (f»©#?Sr*©^#^©tS^ 

%7tj rttemm 3o«i a 1 tp<Dm^yb<DMjzm%: * y * s < 

|g5t£;ft3o *V>tt, -Sl2?ft*«A 2 cfi©#fg^©g««|<3D«/jNS^^-«« 
, ^77^^30103 0T*©Hl^i^A 1 ^©^-^^(D#/jNA o r7- s ky/jN$< 
tgjt£;ft£ 0 3fc77>f^»3 0 J: tf^»C»««S 2 3 0^0$^ 

$C#, »2«£«A 2 *©#afcR»C;fcl\T, 0iU^< 7 5 0 0/B 2 ( p s / 
nm) & k TV2b&<Difi«m'V%>&. 
[0 0 4 9] 
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£o #lC#|y£j«T*te, ll2M^ii!cA 2 ©^^^$:J5{C2o©M^{C^L 
[0 0 5 0] 

M 6 ii, ^3 |g^«UC^£ftte^>:*^A 3 ©M^#tfc#'K£ J: tf*S3c#'ffi 

^SM^&^U IWI® (b) l±, ^##§^^#§^S££T*<A^©MM& 
#'ffi&^i-o #Hfc*tit#§ 2 3 2 , 2 3 3 &«ttfcV*»^JCW:, akKtCfcoTW:**' 
tftS^ifc^^ifcWAfejBitS (M (a) cf»0««O . #^M*ffiS{C£& 

2«**A 2 0&R1. 4/tm-l. 6 1 Am) JC^*iX*#«tS©^3ttt, 
^il*2 3 2 , 2 3 3 JCJ:U^S«$4XT, itiJC J: 
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